Dense poliovirus particles (buoyant density I"44 g/ml in CsC1) isolated from infected HeLa cells contain the normal four structural polypeptides VPI to VP4, and 35 S poliovirus RNA. In addition, small amounts of VPo and single-stranded RNA sedimenting slower than the poliovirus genome are present. Dense particles have a low specific infectivity, are neutralized by type-specific poliovirus antisera, and are detected during growth as early as normal virus but disappear when virus production stops. They appear to represent a different, more open, conformation of the normal virus capsid.
INTRODUCTION
Employing a new method for the preparation of poliovirus (Drzeniek & Bilello, I974) , liberating virus with the detergents Triton N-IoI and SDS from infected HeLa cells (Koch, 197I b) and treating it with chloroform, we found particles with the unusual buoyant density of 1.44 g/ml in CsCI. A more detailed examination of these 'dense particles' revealed a hitherto unknown type of defective poliovirus particle.
Until now, naturally occurring empty capsids, i.e. RNA-free virus particles differing in density (p = 1"29 g/ml) and in polypeptide composition (VPo, VPr and VP3) (Maizel, Philips & Summers, I967) from intact poliovirus (p ---I'34 g/ml; VPI, VP2, VP 3 and VP4) (Summers, Maize1 & Darnell, I965) , have usually been detected in crude poliovirus preparations obtained by simple sedimentation of cytoplasmic extracts of infected cells (for review see Rueckert, 1971 ) .
Recently, defective interfering poliovirus particles (p --1"32 g/ml; VPI, VP2, VP3 and VP4) were isolated and characterized. They were only observed when poliovirus was repeatedly passaged at high multiplicity in HeLa cells (Cole et al. I971 ; Cole & Baltimore, I973 a, b, c) .
In studies concerned with the replication of poliovirus, components were described containing virus RNA (Huang & Baltimore, I97O) and the virus-specific polypeptides VPo, VPI and VP 3 (Wright & Cooper, I974) and having a higher density (p = I'44 and 1-47 g/ml) than intact poliovirus particles. These components were obtained after separation in sucrose gradients of cytoplasmic extracts of poliovirus-infected HeLa cells and after fixation with glutaraldehyde by sedimentation in CsCI gradients. They differ from 'dense particles' described in this paper by a number of properties, especially by their lability at high (> 0"5 M) salt concentrations, which required their stabilization by aldehydes.
The buoyant density in CsC1 of some picornaviruses, especially of rhinoviruses (p --1"38 to 1-42 g/ml) and of foot-and-mouth disease virus (p = 1-43 g/ml), is higher than that of poliovirus (p = I"34 g/ml), although these viruses have the same ratio of RNA to protein in their infectious particles (for review, see Rueckert, I97I) . Korant & Stasny (I973) have observed that human rhinovirus iA bands in CsC1 gradient at two different densities, both higher than I"39 g/ml; dialysis against ammonium formate (o.2 M, pH 7"3) converts all of the virus into the more dense form without change in infectivity. Small RNA viruses infecting plants and small RNA bacteriophages show buoyant densities in CsC1 in the range of 1.35 to 1.5I g/ml (for review, see Brown & Hull, 1973 )-Thus, RNA virus particles with a density of 1.44 g/ml or even of more than one density for a given virus, yet with the same ratio of RNA to protein as poliovirus are not without precedent. However, this finding raises a number of questions concerning the structure of small RNA viruses and the spectrum of particles present in cells infected with picornaviruses. This paper deals with methods leading to the production of dense particles and with their characterization and time course of appearance. Work is in progress to study the role of dense particles in poliovirus replication.
METHODS
Production of dense particles or normal virus. Procedure z of Drzeniek & Bilello (I974) was used, with HeLa cells infected at an input multiplicity of Io to Ioo with poliovirus type I, strain Mahoney, or type III, strain Saukett, in the presence of 2 #g/ml of actinomycin D. Radioactive uridine and/or amino acids (protein hydrolysate) were added 2"5 to 3 h after infection. Cells were lysed 5"5 h after infection by freezing and thawing, treated with 0"3 To Triton N-IoI in 0"3 M-sucrose, followed by removal of the nuclei and cell debris by centrifuging. The supernatant fluid was clarified with o'25 ~ SDS (final concentration). The virus was centrifuged at 78 5oo g for 2 h at I5 °C and the pellet resuspended in isotonic phosphate buffer (PBS), pH 7"2 (crude poliovirus preparation), CsC1 (o'5 g/ml) was added and the mixture extracted twice with chloroform. The aqueous phase was centrifuged for 4o h at ~52ooog in the SW4o rotor (Beckman/Spinco). The visible bands of the CsC1 gradient were collected with a syringe from the top of the nitrocellulose tubes to avoid contamination by the yellowish pellet. Material at a density of 1-44 g/ml was further purified by centrifuging in CsC1 gradients, fractions being collected from the bottom of the tube.
Labelled RNA.
[aH]-uridine-labelled RNA of intact poliovirus or of dense particles was isolated by the phenol-SDS procedure (Bishop & Koch, I969a) , in which CsC1 fractions of 1.34 g/ml (normal virus particle) or ~.44 g/ml (dense particles) were first dialysed against NT buffer (o.I M-NaC1, o'o5 M-tris, pH 7'2), made I ~ with SDS and extracted three times with phenol at room temperature. The aqueous phase was precipitated twice with 2 vol. of ethanol at -2o °C. The precipitate was finally resuspended in NT buffer. Poliovirus-induced double-stranded RNA (replicative form RNA) was prepared as described by Wiegers & Koch (I972) .
Radioactivity was determined in a Packard liquid scintillation counter using cross channel correction for spillover where appropriate.
Extinction was determined in a Zeiss PMQ II spectrophotometer at 26o nm (E2,0) and at 280 nm (Ezs0).
Infectivity assays. The infectivity of dense and normal virus particles was determined by an agar cell suspension plaque assay using HeLa cells (Bishop & Koch, 1969b) . Infective RNA was assayed similarly except that cells were treated with DEAE-dextran and dimethyl sulphoxide before adding RNA (Koch, I97I a) .
Serum neutralization, infectious particles (dense or normal) were diluted to about IOOO p.f.u./ml in PBS, mixed with the commercial antisera, diluted I : lOO, incubated for 4h at 25 °C and kept overnight at 4 °C. The remaining infectivity was determined by plaque assay directly on o.I ml of the sample or on IO × diluted samples. Sucrose gradient analysis of single-and double-stranded RNA. The RNAs (90 ooo ct/min) were layered on separate sucrose gradients (15 to 3o ~, w/v) and centrifuged for 15o rain at 297ooog in a Beckman SW 56 rotor at 4 °C; o.2 ml fractions were taken and the radioactivity was determined in ioo #l samples using a Triton-toluene scintillation fluid (Drzeniek & Bilello, 1974) . For the analysis of RNA resistant to RNase, each fraction of the gradient (IOO/~1) was given o'4 ml 2 × SSC (~ × SSC: o'15 M-NaC1, o'oi5 M-citrate, pH 7"o) and IO #1 of RNase A (5/zg/ml). After 15 min at 37 °C the fractions were chilled in an ice bath, given 5o #1 of 3 ~ yeast RNA each, then precipitated with o'5 ml of IO ~o TCA and collected on Millipore filters (Bishop & Koch, 1969a) . The filters were dried for 2 h at 6o °C and counted in toluene fluid.
Gel electrophoresis of polypeptides.
[3H]-leucine-labelled dense particles, poliovirus particles or top component were banded twice in CsC1. Peak fractions were pooled and dialysed against tris-phosphate buffer, then dissociated by heating for 2 min at ioo °C in I ~ SDS and o.1 ~ of 2-mercaptoethanol and electrophoresed in the polyacrylamide SDSDisc System (Maizel, 197I) at IOO V for 4 h. The gels were sliced directly into scintillation vials in I mm pieces, using an automatic gel slicer (Gilson Model, G.F.). To each vial o'3 ml of 30 ~ H202 was added. After incubation at 6o °C for i2 h, o-5 ml H20 was added, followed by lO ml of the Triton X-Ioo toluene scintillation fluid.
Particle dissociation. Dissociation of virus particles or dense particles by 9 M-urea in the presence of 0"09 M-mercaptoethanol was performed at 25 °C for 6o rain as described previously (Drzeniek & Bilello, 1972) . Dissociation of top component by SDS (Summers et al. 1965 ) was accomplished as follows: the samples were dialysed against o.oi M-phosphate buffer, pH 7, and dissociated with I ~ SDS+o.5 M-urea+o-I ~ 2-mercaptoethanol for 3o rain at 56 °C and for 2 min at lOO °C (Breindl & Koch, 1972) .
Materials. Ribonuclease I (RNase A; EC 3. I. 4.22: Enzyme Nomenclature, 1973) was from Serva, Heidelberg, and yeast RNA from Boehringer, Mannheim.
The following typing antisera (Microbiological Associates Inc., Bethesda, Md., U.S.A.) were used: poliovirus type I antiserum (rabbit) for neutralization tests (inactivated) and poliovirus type IIi hyperimmune rabbit serum (inactivated). p4C]-protein hydrolysate (> 45 mCi/m-atom carbon), L-[4,5-aH]-leucine (3oooo to 6oooo mCi/mmol) and [5-aH]-uridine were from Amersham Buchler, Braunschweig. All other substances and media were characterized elsewhere (Drzeniek & Bilello, I974) .
RESULTS

Isolation of dense particles
During poliovirus purification (Drzeniek & Bilello, 1974) we usually see four bands after CsC1 density gradient sedimentation. Two of these were previously described (for review, see Rueckert, i97i ) and are 'top component' (1"29 g/ml; Fig. 1 , fraction 23) consisting of virus capsids free of RNA and infectious poliovirus particles (1.34 g/ml; Fig. i, fraction 2o) .
The third band (1-44 g/ml; Fig. I , fraction 7) has not been described previously. It could be labelled with both [3H]-uridine and [14C]-amino acids (Fig. 1 ). Since synthesis of hostspecific RNA and protein was inhibited during labelling (Summers et al. 1965; Baltimore, I969) , this suggests that it contains virus-specific ribonucleoprotein. For this reason it is called ' poliovirus dense component', and its particles accordingly are 'dense particles'. In addition to the three radioactively labelled bands, a fourth band was seen at the bottom of the tube, which had neither [ZH]-uridine nor [14C]-label. The high density (> 1-65 g/ml) of this material together with an E~n0 to E280 ratio of > 2 suggests the presence of cellular nucleid acid(s).
It is quite surprising that these dense poliovirus particles have not been described earlier. Since they are visible as a band in CsCI gradients and are easily identified in radioactively labelled poliovirus preparations, their presence may be ascribed to our special purification procedure, including the chloroform treatment of virus concentrates. In this case, dense particles could be an artifact produced by denaturing poliovirus particles by chloroform treatment. Therefore, purified poliovirus was subjected to several chloroform extractions and then analysed by CsC1 density gradient sedimentation, but dense particles were observed in none of several experiments. Thus, it can be ruled out that they are an artifact obtained from intact polioviruses by chloroform treatment. This possibility was furthermore excluded by experiments in which infected HeLa cells were lysed with Triton N-~oI and the virus fraction obtained was then treated for Io to I5 min with o-I ~o SDS and analysed by CsC1 gradient sedimentation omitting the chloroform extraction. In these cases, dense particles were also detected in the gradient.
Another possibility was considered, namely that dense particles are a contamination of poliovirus by another type of picornavirus, since some of them have buoyant densities in CsC1 up to 1-43 g/ml as pointed out in the Introduction. This possibility was ruled out by demonstrating in the following sections that dense particles are indistinguishable from intact poliovirus both in their antigenicity and in their polypeptide composition. 
Content of dense particles
The ratio of dense particles to intact virus particles was calculated from radioactivity or from optical density of fractions at a buoyant density ofp = 1-44 g/ml and at p = I'34 g/ml, respectively. This calculation is based on the assumption that dense particles and virus particles have the same amount of protein and RNA and are labelled to the same extent as demonstrated in the next section. Taking the radioactivity (e.g. from Fig. I ) or the optical density of virus particles as Ioo ~, the relative amount of dense particles varies between Io and I5 ~. Dense particles are infectious but their infectivity is much lower than that of poliovirus particles. Since infectious poliovirus particles cannot be completely removed from dense particles by a single CsC1 gradient sedimentation, the amount of dense particles could not be calculated from infectivity data.
Synthesis of dense particles
In order to gain some insight into the production of dense particles, the time course of their appearance was examined. HeLa cells were infected with poliovirus at 15 °C in the presence of actinomycin D. After 3o min, [ZH]-uridine and [14C]-labelled amino acids (protein hydrolysate) were added to the culture medium. Incubation was continued at 37 °C. Beginning 2"5 h after infection, samples of infected HeLa cells were withdrawn, treated by the procedure used for the preparation of dense particles (see Methods), and finally centrifuged in a CsC1 density gradient (Fig. z) . At 1.5, 3"o and 3"5 h after infection, neither radioactive virus nor dense particles nor top component were present at the appropriate positions in the CsC1 density gradient.
[3H]-uridine counts were found at the bottom of the gradient (not shown). This indicates the presence of radioactive RNA in samples obtained 2"5 to 3"5 h after infection. The amino acid label was found only on top of the CsC1 gradient. Radioactively labelled poliovirus particles and dense particles were first detected 4 h after infection. Furthermore, the [SH]-uridine label disappeared from the bottom of the tube and the amino acid label from the top of the tube, indicating the incorporation of these labels into poliovirus particles and into dense particles. Up to 6 h the amount of radioactivity in poliovirus particles increased in the same manner as in dense particles (Fig. 2) . After 12 h the radioactivity of virus particles isolated from infected cells decreased to about 15 ~ of the maximal value found at 6 h. This drop in label in intracellular poliovirus particles harvested i2 or 24 h after infection is mainly due to the release of particles into the medium, as demonstrated by their detection in the supernatant fluid (Fig. 2) obtained after ultrasedimentation. At I2 h and also at 14 h after infection, less than I ~ radioactivity was detected at the position of the gradient where dense particles are usually located, compared with Ioo ~ after 6 h.
In another series of experiments poliovirus particles were obtained from the supernatant fluid of HeLa cells 24 h after infection and purified using polyethylene glycol 6ooo, CHC/_~ extraction and CsC1 gradient sedimentation (Drzeniek & Bilello, 1974; procedure 3) . In these preparations dense particles were never detected. Thus, at later stages of infection dense particles were present neither in poliovirus-infected HeLa cells nor in the medium. Their life span seems to be limited. They were either degraded in the time course of virus replication or converted to another type of particle, possibly normal virus.
RNA of dense particles
The ratio of [3H]-uridine to [14C]-amino acids is the same in labelled virus particles as in dense particles (Fig. I and Table I ) and the optical density ratio (26o : 9-8o nm) is also the same for both. Thus, despite their higher density dense particles do not contain more RNA than poliovirus particles. The RNA of dense particles was isolated by the SDS-phenol procedure (see Methods) and analysed. Sucrose density gradient sedimentation revealed that dense particles contain a high proportion of 35 S RNA, which is of the same size as found in poliovirus particles (Fig. 3a) . In addition to 35S RNA, they contain up to 30 ~o of RNA sedimenting slower than 35S. In order to assure that the slower sedimenting RNA is not composed of double-stranded poliovirus RNA (RF-RNA) (Bishop & Koch, I969a) , the fractions of the sucrose gradient were treated with ribonuclease I and precipitated with cold TCA. The RNA from dense particles was degraded to the same extent as RNA isolated from poliovirus particles by a moderate concentration of RNase (Fig. 3 b) . Higher concentrations of ribonuclease completely degraded the RNA of both poliovirus particles and dense particles (not shown). In another experiment (not shown) RNA obtained from dense particles was first treated with ribonuclease and then subjected to sucrose density gradient sedimentation. No RNA was found at the 35 S position after this enzymic treatment, but radioactivity was detected at the top of the gradient. The degradation of RNA from dense particles by ribonuclease unequivocally demonstrates that they contain only single-stranded RNA.
It was observed that 35 S RNA in dense particles was slowly degraded when these particles after their isolation from the CsC1 gradient were stored at 4 °C. Furthermore, dense particles lost about half of their RNA when treated with ribonuclease. Therefore, ribonuclease present as contamination in many preparations may degrade the 35 S RNA of dense particles into smaller molecules. This does not happen to the RNA tightly encapsidated in poliovirus particles. The slower sedimenting RNA isolated from dense particles is therefore suggested to be a degradation product of the 35 S RNA originally present in dense particles.
Polypeptides of dense particles
As mentioned above, the ratio of RNA to protein in dense particles is the same as in poliovirus particles. This was demonstrated by the appropriate ratios of optical density and of radioactivity. Polyacrylamide gel electrophoresis revealed the presence of four virus particle polypeptides in dense particles identical in size with VPI to VP4 of normal virus. In addition, small and varying amounts of VPo were detected in dense particles (Fig. 4) . At the moment it cannot be stated if VPo is a contamination due to the presence of some provirion or procapsid material (Fernandez-Tomas & Baltimore, I973), or if it is an obligatory constituent of dense particles. A more detailed analysis of this problem will be given in a subsequent paper.
Infectivity of dense particles
Dense particles form plaques in HeLa cells suspended in agar, and their specific infectivity was IO 7 p.f.u./E~n0 (that of poliovirus particles isolated from the same preparation was 5 × Io1° P.f.u./E2no). Thus the specific infectivity of poliovirus particles is about 5ooo times higher than that of dense particles. The infectivity of dense particles is not due to a contamination by poliovirus particles, since these preparations were purified in CsC1 gradients until the infectivity in the position of normal virus particles (1"34 g/ml) was less than o.I of that at the density of 1.44 g/ml. Furthermore, infectious dense particles sedimented in sucrose gradients faster (I9oS) than normal virus particles (I6oS). Dense particles obtained from poliovirus type I-infected cells or poliovirus particles of type I and type III were incubated with antiserum diluted I:IOO. The remaining infectivity was determined by plaque assay (see Methods).
RNA of dense and normal particles was prepared by the SDS-phenol procedure and their infectivity compared (see Methods). The specific infectivity of RNA from dense particles was o'75 × IO v p.f.u./E260, whereas that from poliovirus particles was 3"4 × 1 °7 p.f.u./E2c0. Thus the specific infectivity of the RNA from dense particles is about five times lower than that of the RNA obtained from intact virus particle. The content of infectious RNA in dense particles, however, is much higher than could be expected from the very low infectivity of dense particles in the virus particle assay.
The amount of infectious RNA in dense particles is in agreement with the amount of RNA determined by physical methods if one assumes some degradation of the unprotected RNA in dense particles. The RNase sensitivity of dense particles may explain why the specific infectivity of RNA obtained from dense particles is only 2o ~ of that from poliovirus particles. It was observed that samples of dense particles stored for weeks at 4 °C lost much of their infectivity. and isolated from CsC1 gradients were dialysed against 0'9 ~ NaC1 and incubated with 9 M-urea and 0'o9 M-mercaptoethanol (see Methods). The treated samples were centrifuged at 297ooo g for 2 h through I5 to 3o (w/v) sucrose gradients containing 5 M-urea and 0"o5 M-mercaptoethanol (Drzeniek & Bilello, ~972) in separate tubes of the SW 56 (Spinco) rotor. 0-2 ml fractions were collected and the radioactivity was determined.
Serum neutralization of dense particles
The low but unequivocal infectivity of dense particles was neutralized by poliovirus type Ispecific antiserum as demonstrated by the plaque assay, but was not affected by poliovirus type III antiserum (Table 2 ). In these experiments typing antisera obtained commercially (see Methods) were employed in order to exclude the objection that antisera obtained in our laboratory were contaminated by another picornavirus present in the seeding virus used for the production of dense particles.
Dissociation of dense particles by urea
Poliovirus particles (Fig. 5a ) were dissociated into 35S RNA and polypeptides sedimenting between 5 and zo S by 9 M-urea in the presence of mercaptoethanol as already described (Drzeniek & Bilello, I97z) . Dense particles were likewise dissociated into RNA and polypeptides by this procedure (Fig. 5b) . In contrast, naturally occurring top component was resistant towards 9 M-urea and mercaptoethanol (Fig. 5 c) . However, this top component is dissociated by treatment with SDS (see Methods). The resistance of top component towards urea could be attributed to the presence of VPo and/or the lack of VP4 in the top component. Poliovirus particles, which are dissociated by urea, do contain VP4 but are free of VPo. The dissociation of dense particles by urea therefore suggests that the presence of VP4 in a particle makes it sensitive towards urea.
DISCUSSION
As demonstrated in our experiments, dense particles do not result from treatment of virus particles with chloroform, a solvent known to denature many viruses (Philipson, 1967) . Triton N-lot (Koch, I971 b) and SDS at neutral pH (Mandel, I96Z) also do not denature poliovirus particles. That dense particles are not artifacts of the preparation procedure is further demonstrated by the observation that crude poliovirus harvested at later times 02 or 24 h after infection) does not contain dense particles.
Dense particles are indistinguishable in their sensitivity to antisera from poliovirus particles. Polypeptides obtained from dense particles by SDS were by polyacrylamide gel electrophoresis indistinguishable from polypeptides of poliovirus particles. Under these conditions other picornaviruses show different polypeptide patterns (Rueckert, I97I) . Hence it is unlikely that dense particles are another picornavirus. Thus far, only foot-andmouth disease virus has been reported to have a buoyant density of 1-43 g/ml in CsC1. A few rhinoviruses have densities of I'38 to I'4I g/ml (Rueckert, I97I) which are clearly distinguishable from the density of dense particles. However, these viruses are antigenically completely different from poliovirus and also show a different polypeptide pattern (Korant, I97O) . It is therefore concluded that dense particles are not simply a contamination of poliovirus by another picornavirus, since they have the same antiserum sensitivity and polypeptide composition as poliovirus particles. However, phenotypic mixing with another' silent' virus or even total genomic masking cannot be completely ruled out.
Dense particles are very closely related to poliovirus particles. They contain approx, the same amount of infectious RNA, mostly 35 S RNA, and all four virus polypeptides. They also have the same ratio of protein to RNA as poliovirus particles. They differ from poliovirus particles in their higher buoyant density, in their lower infectivity and in their lability at 4 °C. They are sensitive towards ribonuclease treatment. These findings are consistent with the idea that the structure of the capsid of dense particles is more open than that of poliovirus particles. Their higher density in CsC1 gradients is partially explained by their penetration by CsCI, a possibility already suggested for some other picornaviruses (Rueckert, I97I ) with the same content of RNA as poliovirus.
At the moment the reason for the distortion of the capsid of dense particles is unclear; one possibility is the presence of small amounts of VPo, and another is a difference in conformation.
Particles of a buoyant density higher than that of poliovirus have been found in infected HeLa cell cytoplasms but not in poliovirus preparations. Particles of density 1-44 g/ml and I'47 g/ml in CsC1 were described by Huang & Baltimore 097o) and suggested to be precursors to virus polyribosomes. These particles were obtained after fixation of appropriate fractions of cytoplasmic extracts with about 6 ~ glutaraldehyde. Miller 0972) also detected dense components containing 35S RNA (p = 1-45 gm/l) in poliovirus-infected HeLa cells. They were fixed prior to sedimentation in CsC1 gradients with 6 ~ neutralized formaldehyde for 24 h at 4 °C, and I ~ deoxycholate (DOC) changed their density to 1-53 g/ml, suggesting the removal of some protein. This DOC effect may explain differences in the density of dense components as reported in the literature.
Very recently, Wright & Cooper (I974) carefully examined poliovirus proteins associated with ribosomal structures in infected cells and also found 'dense components' 0"44 and 1-47 g/ml) containing the virus-specific polypeptides VPo, VPI and VP3. These 'dense components' were obtained by treatment of infected cytoplasms with the detergents Brij 58 and sodium deoxycholate, and fixed with glutaraldehyde before centrifuging in CsC1. Treatment of empty capsids with 8 ~ or even I'6 ~ glutaraldehyde in the presence of cytoplasmic ribosomes resulted in components of the density of 1.44 g/ml instead of 1.3 ° g/rnl (empty capsids) and I"55 g/ml (ribosomes). The authors therefore stated that 'dense components' (t'44 g/ml and 1.47 g/ml) may be cross-fixation artifacts or still earlier polysome precursors, though of unknown density and structure. Hence they left open the existence of naturally occurring 1,44 and 1.47 g/ml complexes.
The effect of glutaraldehyde on virus structures has to be taken very seriously since poliovirus (Fenwick & Wall, r972; Wouters, Miller & Fenwick, I973) or foot-and-mouth disease virus (Sangar et al. I973) treated with 6 ~ formaldehyde or 3 to 4 ~ glutaraldehyde were converted into particles of higher buoyant density in CsC1 (t.43 g/ml or 1.46 g/ml, respectively) and were penetrable by phosphotungstate and sensitive towards RNase.
In order to distinguish between virus particles having in common a higher buoyant density in CsC1 but differing in a number of properties, we suggest to differentiate between ' artificially produced dense particles', e.g. by aldehyde treatment, and 'naturally occurring dense particles', as described in this paper, in analogy to the nomenclature used for empty capsids (Maizel et al. I967 ).
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